A 50-year-old woman without significant medical history presented with fatigue, fever, and shortness of breath. She underwent a pulmonary embolus protocol chest computed tomography in January of 2004 that showed filling defects of the proximal right pulmonary artery and an 11-cm right hilar mass. An endobronchial ultrasound-guided biopsy revealed a diagnosis of mixed spindle cell and epithelioid cell neoplasm. She was treated with a standard ifosfamide doxorubicin neoadjuvant regimen, receiving ifosfamide 2500 mg/m 2 on days 1 to 3 for each of 6 cycles, together with 25 mg/m 2 doxorubicin on days 1 to 3 for each of 4 cycles, and then 20 mg/m 2 doxorubicin on days 1 to 3 for cycles 5 and 6, with a marked response. She underwent exploratory thoracotomy at an outside hospital where invasion of the atrium was noted, and the patient was closed without resection.
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On arrival at our institution in September 2004 she had a chest computed tomography ( Figure 1 ) and a positron emission tomography scan that only showed activity in the right hilum. Pulmonary function tests showed a forced expiratory volume in the first second of expiration of 2.24 (89% predicted). A cardiac magnetic resonance image showed thickening of the left atrial wall, but did not suggest involvement of the interatrial septum. In October 2004 she underwent a sternotomy. The right pulmonary artery was divided with a stapler just lateral to the superior vena cava (SVC). On bypass, the heart was arrested, the left atrium was opened, and a cuff of left atrium was resected en bloc with primary closure of the left atrium. The bronchus was stapled and divided at its takeoff from the carina. Intraoperative frozen section returned positive on the pulmonary artery, and negative on the bronchus and atrium. The right pulmonary artery was dissected behind the SVC and aorta to its origin off the main pulmonary artery. A portion of attached SVC and right atrium were resected and reconstructed with bovine pericardium. Sessile lesions were noted in the lumen of the right pulmonary artery that had been reresected. Frozen section at the junction of the right and main pulmonary artery returned positive. The main pulmonary artery was opened and smooth sessile lesions were noted along the wall of the artery that extended to the base of the pulmonic valve leaflets. These returned positive for neoplasia. The origin of the left pulmonary artery appeared free of disease, and the right ventricular outflow tract, as visualized through the pulmonic valve, appeared free of disease. The pulmonic valve, annulus, and adjacent right ventricular muscle were excised and replaced with an aortic valve homograft that was anastomosed to the left main pulmonary artery.
The final pathology was read as malignant pleomorphic spindle cell neoplasm consistent with leiomyosarcoma, with extensive fibrosis and necrosis. The tumor stained positive for smooth muscle actin and CD34, and negative for CK7, CK20, desmin, and s100. Final margins were negative except for the proximal left pulmonary artery where it joined the main pulmonary artery. Post-treatment pathologic staging was T4N1 (2 of 7 hilar nodes were positive).
Postoperative radiation (50 Gy in 25 fractions) was administered 6 weeks after the surgery. The patient is currently off oxygen and is fully functional with an Eastern Cooperative Oncology Group score of 0. She has been followed up with annual imaging with either chest magnetic resonance imaging and/or positron emission tomography/ computed tomography and remains alive without evidence of recurrent disease 7 years and 8 months after resection. 
COMMENTS
The largest review of mediastinal sarcomas consists of 47 patients treated between 1940 and 1991. No mention was made as to how many were pulmonary artery sarcomas. Twelve were malignant peripheral nerve tumors, and only 5 were leiomyosarcomas. Malignant peripheral nerve tumor patients had a 36% five-year survival rate, whereas none of the other sarcoma patients survived for more than 2 years. 1 Primary pulmonary artery sarcomas are rare, with fewer than 250 patients described in the literature. 2 In 1995, the largest series until that time, involving 6 cases, was published from the University of California at San Diego. No patient survived longer than 19 months, even with adjuvant chemotherapy and radiation. The invited commentary for this report suggested that ''pulmonary artery sarcomas are almost invariably incurable.'' 3 More recently, a series and review of the literature from MD Anderson Cancer Center showed encouraging results in 8 pulmonary artery sarcoma patients with bimodality and trimodality therapy and aggressive surgical resection. 2 All were resected via sternotomy on bypass and all received preoperative or postoperative chemotherapy. Five had replacement of the main pulmonary artery, 3 had pulmonic valve replacement, and 5 underwent pneumonectomy. They reported an estimated median survival of 71 months and an estimated 5-year survival of 72.9%, although no patient was alive and disease free beyond 30 months.
Ninety-two months represents one of the longest disease-free survival intervals in a patient with a pulmonary artery sarcoma, and supports aggressive surgical resection along with multimodality treatment in fit patients. The vast majority of long-term survivors in the literature have been treated with either preoperative or postoperative chemotherapy, and underwent radical resection via median sternotomy on cardiopulmonary bypass, with resection of the main pulmonary artery and/or valve with homograft replacement.
An approach via median sternotomy, with cardiopulmonary bypass available, is necessary to avoid futile thoracotomy in these patients. Although resection of the right or left pulmonary artery can be performed without cardiopulmonary bypass, resection of the main pulmonary artery and even resection and replacement of the pulmonary valve, on cardiopulmonary bypass, should be performed if it is believed that negative margins can be achieved. In this patient, microscopic margins were positive on the left pulmonary artery, but long-term, disease-free survival still was achieved with postoperative radiation.
